Some of the many factors which may affect vitamin A absorption in the normal subject have already been noted (FitzGerald, Fennelly, and Hingerty, 1961) . One might note in particular the effect of diet and exercise. In this paper the results of tests carried out on patients with coeliac disease, pancreatic disease, and other conditions involving the alimentary tract will be discussed. Where possible, the vitamin A tests will be compared with other absorption tests, such as fat balance, triolein 1131 absorption, oleic acid 1131 absorption and with serum carotene. The differential absorption of vitamin A acetate and vitamin A alcohol in pancreatic deficiency will also be discussed.
Low fasting plasma vitamin levels and flat absorption curves after ingestion of vitamin A are accepted findings in coeliac disease (Chesney and McCoord, 1934) . Usually there is little difference in these cases between absorption of the vitamin from oily and aqueous phases, though Fox (1949) did find good absorption curves in coeliac patients after ingestion of emulsified vitamin A. Excellent absorption of vitamin A in an aqueous phase compared with the flat curves following tests with an oily preparation has been observed in cystic fibrosis of the pancreas (Lewis, Bodansky, Birmingham, and Cohlan, 1947) . Moreover, pancreatin, administered 74 during the test in these cases, has been shown to rectify a previously abnormal curve. Following gastrectomy some patients show subnormal absorption whereas others reveal earlier peaks in absorption than do normal subjects (Mendeloff, 1954) . Other conditions studied in which poor absorption was found were tuberculosis (Breese, Watkins, and McCoord, 1942) , bile duct atresia (May, Blackfan, McCreary, and Allen, 1940) , and jejuno-ileitis (Adlersberg and Sobotka, 1943) .
MATERIAL AND METHODS
The vitamin A absorption tests were carried out as described earlier (FitzGerald et al., 1961) . Triolein 1131 and oleic acid 1P31 absorption tests were carried out as described by Fennelly, FitzGerald, and Healy (1959) .
For the evocative serum enzyme test the method of Howat, Duncan, Harper, Oleesky, Scott, Smith, and Varley (1955) and later described by Burton, Hammond, Harper, Howat, Scott, and Varley (1960) with minor modifications as regards time was used.
RESULTS
Normal absorption figures have already been noted, namely, a fasting level of 100 to 300 i.u. % rising to over 800 i.u.% after 250,000 i.u.% of vitamin A taken orally, the figure being similar for vitamin A acetate and vitamin A alcohol preparations. Peak figures between 600 and 800 i.u. % are suggestive of malabsorption but need further evidence for definite diagnosis. Peak figures failing to rise over 600 i.u. % definitely indicate malabsorption. The normal fasting serum carotene level was taken as over 80 ,tg. % (FitzGerald et al., 1961) .
Normal subjects showed peak absorption after ingesting triolein 1131 of over 12% of the test dose. Faecal excretion should not exceed 4 % of the ingested dose in a 72 hours' collection. Fat balance results were expressed in g./day faecal excretion on a diet of 50 to 100 g./day. Less than 6 g. was excreted normally.
IN COELIAC DISEASE AND OTHER INTESTINAL DIS-
ORDERS The main conclusions which can be derived from Table I are that patients with coeliac disease showed poor absorption of both vitamin A acetate and vitamin A alcohol and also a low fasting serum carotene level.
Case 1, an adult, had had steatorrhoea for many years; hypocalcaemia, fatty diarrhoea, abdominal distention, weight loss, and osteomalacia were also present. She responded well to a gluten-free diet and, as can be seen, vitamin A absorption and triolein 1131 absorption improved slightly during the first six weeks of treatment. The failure of serum tolerance tests to respond better is possibly due to the rapid tissue uptake of vitamin A and triolein 131 in a patient with a long history of malabsorption. Table II shows results in tests carried out on patients with other conditions involving the small intestine. Though classical ulcerative colitis does not involve the small intestine poor intestinal absorption may occur in this condition (Sandweiss and Levy, 1957) . It can be seen that peak figures, while higher than those in coeliac disease, are still abnormal. There is a striking difference between the fasting serum carotene levels in Tables I and II . In only one member of this group (Table II) Tables III and IV show results in patients found to have normal and subnormal absorption respectively. Fig. 1 shows the contrast between the absorption of vitamin A acetate and vitamin A alcohol in pancreatic malabsorption.
It is worth noting that the mean absorption figures in normal subjects for vitamin A acetate are slightly higher than those of vitamin A alcohol.
For purposes of description results are divided into two groups, depending upon whether there is or is not any objective sign of a disturbance of digestion leading to an absorption defect (Tables III and IV) .
In Table IV Shingleton, Baylin, Isley, Sanders, and Ruffin (1957) referred to the contrast in triolein and oleic acid absorption in four cases of pancreatic deficiency. In Fig. 2 both triolein 1131 and vitamin A results are expressed as the percentage of the ingested test dose found in the total blood volume, the blood volume being taken as 7-7% body weight in kilograms.
There is a high degree of correlation between the vitamin A and triolein 1131 absorption tests. The coefficient of correlation is 089 (P < 0001). Study of the fat balance and vitamin A results in Fig. 3 indicates a lesser degree of correlation between these tests. There is much greater scatter of points around the lines representing the mean figures, the coefficient of correlation being only 061 in this case (P < O'02 (Mendeloff, 1954; Hillman and Becker, 1957) this test has been less frequently used than other absorption tests, such as fat balance or the more recently introduced 1131 tagged fats, both of which have been much used (Shingleton et al., 1957; Beres, Wenger, and Kirsner, 1957; Duffy and Turner, 1958 Our use of this test has been restricted almost completely to adults, as repeated phlebotomy in children for 5 ml. of blood is difficult and may be hazardous if the external jugular veins have to be used. If the test is used in children it is essential to give doses calculated according to body weight (5,000 to 7,000 i.u./kg. body weight).
Patients with active coeliac disease usually show low serum carotene (mostly under 20,ug. %), subnormal fasting vitamin A levels and a poor serum response to oral administration of both acetate and Case No. Diagnosis alcohol preparations of vitamin A. All the subjects in Table I had these characteristics. In two cases it was possible to demonstrate the clinical improvement by the vitamin test after the use of a gluten-free diet.
As shown in Table II the figures in other intestinal disorders, though abnormal, were higher than those of patients with coeliac disease. Serum carotene was subnormal in only one of eight cases. The acetate and alcohol preparations were both poorly absorbed, vitamin A alcohol giving a slightly higher peak figure. Evidence of malabsorption was present biochemically in five of eight cases. In the other three the tests were carried out because of weight loss. These cases would appear to refute the belief that fasting serum carotene estimation alone is of value in studying malabsorption.
The contrast in absorption of vitamin A alcohol and vitamin A acetate was noted in patients with cystic fibrosis of the pancreas (Breese and McCoord, 1939) . More recently Lewis et al. (1947) have pointed out a similar contrast using aqueous and oily preparations of the vitamin. In our studies on pancreatic disease we have been impressed with the contrast in absorption of the vitamin A alcohol and vitamin A acetate which appeared in 32 % of the cases studied. Table IV and Fig. 1 show this fact quite clearly. Three patients (Cases 22, 23, and 24, Table IV), who had normal absorption capacity when they first presented with symptoms of pancreatitis, later developed characteristic defects due to the progress of the disease.
As vitamin A acetate also depends on pancreatic lipase for its proper absorption the disparity between triolein and oleic acid absorption curves should be similar to those of vitamin A acetate and vitamin A alcohol. In Table V we have shown the results of both tests carried out on three patitnts with pancreatic deficiency. It can be seen that the correlation is striking. There is definite similarity between the absorption ratio of vitamin A alcohol/vitamin A acetate and that between oleic acid 1131 and triolein 1131. Fierst, Feldman, Solomon, and Langsam (1958) pointed out that correlation between fat balance tests and vitamin A absorption tests had not yet been proved, but they showed that absorption of Fasting serum carotene figures were normal in all cases of pancreatitis, except in Cases 16 and 22, both of which had reached that advanced stage of the condition when absorption of both forms of vitamin A may be abnormal.
The correlation between these tests, as shown in Figs. 2 and 3 , indicates that the triolein 1131 and vitamin A absorption tests are equally useful. There appears to be less correlation between fat balance and vitamin A absorption tests. As these tests were carried out in 20 subjects varying from normal to abnormal the figures are of some value.
